The role of the mammalian branchpoint sequence in pre-mRNA splicing.
We show that base substitutions in the mammalian branchpoint sequence (BPS) YNCUGAC dramatically reduce the efficiency of pre-mRNA splicing in vitro and alter 3' splice-site selection in vivo. Contrary to current dogma that an adenine residue at the appropriate distance from the 3' splice site is the primary determinant of lariat formation, we find that many mutations in the BPS virtually abolish splicing even though the position of this adenine is unchanged. Comparison of the analogous single-base changes in the mammalian and yeast BPSs revealed similar relative effects on splicing efficiency. However, in contrast to yeast, mammalian branchpoint mutations that decrease splicing efficiency severely do not prevent spliceosome assembly. Thus, mutations in the mammalian BPS appear to uncouple spliceosome assembly from cleavage at the 5' splice site and lariat formation.